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AR技術を用いた遠隔超音波診断のための患部情報共有
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Visual and Haptic Interface for Ultrasound Probing Instruction in Tele-echo System 
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Abstract - We have proposed the visual and haptic interface for the tele-echo system 
where ultrasound (US) probing can be instructed from a diagnostic to measurement 
site via network. In the measurement site， the surface of a patient body. was captured 
with a CCD camera and the shape of patient was measured using the triangulation. 
In the diagnostic site， three dimensional image of a patient was reconstructed and a 
medical doctor could touch the virtual patient body with a haptic device. The position， 
orientation and tilt of a US probe was transmitted from the diagnostic to the measurement 
site with our previous proposed mark， called 'Web-Mark' and the mark was projected on 
the patient directly. The experimental results demonstrated that the proposed system 
enables to obtain US images， long axis and apex image in the shorter time as compared 
with the system using two dimensional information of the patient only. 







































;Fig. 1 Tele-echo System 
2.1 患部計測
まず，市販のプロジェクタ (EpsonELP-500，液晶
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図2 患部立体計測
Fig.2 3D Measurement of a Subject 
次に，患部とスリット光を CCDカラーカメラ (Wa-

















図3 仮想、患部提示 (a)再構成された患部 (b)触
覚デバイス
Fig.3 Virtual Subject (a) reconstructed 
body (b) haptic device 
診断側では超音波診断画像と患部画像とともに，患部
の立体映像をも医師に提示した.この際，図3(b)に示











図4 Web-Mark (a)パターン (b)患部投影
Fig.4 Web-Mark (a) pat七ern(b) projection 






























2.視点 v(xv， Yv， zv)と患部上の注視点 r(xr， Yr 
Zr)を結んだ線より視野平面を求める.
??? ?? ?















Fig.6 Projected Web-Mark (a) without com 





した計算機(計測側:CPU Pentium III 1GHz 512MB， 
Graphics RIVA128 NVidia，診断側・ CPUPentium 


















図7 タスクとした心臓断層像 (a)長軸像 (b)短
軸像 (c)心尖像
Fig.7 R巴quiredCross Sectional Images of a 
Heart (a) long axis image (b) short axis 
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(c) 
図 8 獲得した超音波画像 (a)長軸像 (b)短軸
像 (c)心尖像
Fig.8 Obtain巴dUS B-mode image (a) long 


























Long Axis Short Axis Apex 
図9 超音波画像獲得に要した時間
Fig. 9 Acquisi七iontime to obtain US B-mode 
lmag巴
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